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(54) Magnetic encoder and method of manufacturing same 



(57) A magnetization yoke (11) having an exciting 
coil (12) wound thereon is arranged to hold a magnetic 
member (1 ) and a metal ring (2) so that a magnetic flux 
passes through and magnetizes the magnetic member 
(1 ) in the portion held by the magnetization yoke (11 ) for 
successively magnetizing the magnetic member (1) 
along the circumferential direction thereby muitipolarly 
magnetizing the magnetic member (1 ) in the circumfer- 
ential direction. Thus, a magnetic encoder having large 
magnetization strength and a small magnetization pitch 
error, a wheel bearing employing the same and a meth- 
od of manufacturing a magnetic encoder can be ob- 
tained. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a magnetic encoder applied to a bearing having a function of detecting a 
rotational frequency or the direction of rotation, a wheel bearing having the magnetic encoder and a method of man- 
ufacturing a magnetic encoder. 

10 

Description of the Background Art 

[0002] A magnetic encoder for detecting a rotational frequency or the like has such a structure that a magnetic 
member Is circumferentlally formed on an annular member and multlpolarly magnetized In the circumferential direction. 
IS The magnetic encoder is rotated with a rotator so that a magnetic sensor closely opposed to the magnetic member 
detects the rotation thereby detecting the rotational frequency. 

[0003] In general, the magnetic member of such a magnetic encoder is magnetized by one-shot magnetization or 

index magnetization. 

[0004] Fig. 1 7 is a diagram for illustrating a method of performing one-shot magnetization on a magnetic member of 

20 a magnetic encoder. Referring to Fig. 17, a magnetic encoder 103 consisting of a metal ring 102 fomiing an annular 
member and a magnetic member 101 provided on the outer peripheral surface of the metal ring 102 is prepared. A 
magnetization yoke 1 1 1 supporting a plurality of exciting coils 11 2 is so arranged that the exciting coils 11 2 are opposed 
to the surface of the magnetic member 101 of the magnetic encoder 1 03. In this state, a current is fed to the exciting 
coils 1 1 2 in a prescribed direction, thereby magnetizing the magnetic member 1 01 and multipolarly magnetized in the 

25 circumferential direction. 

[0005] Fig. 18 is a diagram for illustrating a method of perfomiing index magnetization on a magnetk; member of a 
magnetic encoder. Refemng to Fig. 18, a magnetic encoder 203 consisting of a metal ring 202 forming an annular 
member and a magnetic member 201 provided on the outer peripheral surface of the metal ring 202 is prepared. A 
pair of tooth profiles of a magnetization yoke 211 having an exciting coil 212 wound thereon are closely arranged on 

30 the outer peripheral surface of the magnetic encoder 203. In this state, a current is fed to the exciting coil 212 for 
generating a magnetic flux passing through the magnetization yoke 211 in a prescribed direction, and the magnetic 
flux passing through the clearance between the tooth profiles magnetizes the magnetic member 201 for obtaining a 
pair of N and S poles. Thereafter a step of rotating the magnetic encoder 203 by a prescribed angle and magnetizing 
the same is repeated thereby multipolariy magnetizing the overall periphery of the magnetic member 201 in the cir- 

35 cumferential direction. This method is hereinafter referred to as surface layer magnetization. 

[0006] In the one-shot magnetization shown in Fig. 1 7. however, the magnetization pitch Is disadvantageousiy largely 
irreguiarized depending on the manufacturing accuracy for each magnetic pole or the way of winding the coil when 
the pitch is reduced to not more than a pole width of about 1 .5 mm, although high magnetization strength is attained. 
[0007] In the surface layer magnetization shown in Fig. 18, the magnetization yoke 211 has a pair of tooth profiles 

40 and hence magnetization pitch accuracy is improved when attaining indexing accuracy of a spindle for rotating a work- 
piece. In this method, however, only the surface layer of the magnetic member 201 can be magnetized, disadvanta- 
geousiy leading to small magnetization strength. 

SUMIVIARY OF THE INVEINJTION 

45 

[0008] An object of the present invention is to provide a magnetic encoder having high magnetization strength similar 
to that in one-shot magnetization and a small magnetization pitch error similar to that in surface layer magnetization. 
[0009] Another object of the present Invention Is to provide a wheel bearing having a magnetic encoder having high 
magnetization strength and a small magnetization pitch error. 
50 [0010] A magnetic encoder according to the present invention comprises an annular member and a magnetic member 
circumferentially provided on the annular member and multipolarly magnetized in the circumferential direction, and is 
characterized In that a magnetization pitch en^or of the magnetic member is not more than 3 % and surface magneti- 
zation strength per unit magnetic pole is at least 30 mT/mm. 

[0011] Then, surface magnetization strength per unit magnetic pole Is a value obtained by dividing a maximum sur- 
55 face magnetization strength in one magnetic pole by the magnetic pole width. 

[0012] Thus, it is possible to obtain a magnetic encoder having a small magnetization pitch error of not more than 3 
% similariy to that obtained in surface magnetization and high surface magnetization strength of at least 30 mT/mm 
similariy to that obtained in one-shot magnetization. Thus, the magnetic encoder can detect a rotational frequency or 
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the like with higher accuracy. 

[0013] In the aforementioned magnetic encoder, the annular member preferably consists of a magnetic substance, 
and the magnetic member preferably consists of an elastomer mixed with magnetic powder. 
[0014] The annular member consists of a magnetic substance as described above, so that lealcage of a magnetic 
5 flux can be suppressed in magnetization of the magnetic member and magnetization strength of the magnetic member 
is improved. 

[0015] A wheel bearing according to the present Invention rotatably supporting a wheel has a rotating member pro- 
vided with the aforementioned magnetic encoder, and Is characterized In that the rotating member is so arranged that 
the magnetic encoder Is closely opposed to a magnetic sensor for detecting the speed of rotation of the wheel. 
10 [0016] Thus, a wheei bearing provided with a magnetic encoder capable of rotating the speed of rotation of a wheel 
In high accuracy can be obtained. 

[0017] The aforementioned wheel bearing preferably has a fixed member rotatably supporting the rotating member, 
and the magnetic encoder preferably forms a sealing apparatus sealing an annular space between the rotating member 
and the fixed member. 

IS [0018] Thus, the magnetic encoder can also serve as the sealing apparatus, whereby increase of the number of 
components can be prevented. 

[0019] In the aforementioned wheel bearing, the sealing apparatus preferably has a sealing member mounted on 
the fixed member to be capable of coming into sliding contact with the annular member of the magnetic encoder. 
[0020] Thus, It Is possible to prevent leakage of oil from the bearing or penetration of foreign matter of moisture from 
20 outside the bearing. 

[0021 ] A method of manufacturing a magnetic encoder according to the present invention, circumferential ly providing 
a magnetic member on an annular member and magnetizing the magnetic member, arranges a magnetization yoke 
passing a magnetic flux for magnetizing the magnetic member to hold the magnetic member and the annular member 
so that the magnetic flux passes through and magnetizes the magnetic member In the portion held by the magnetization 
25 yoke for successively magnetizing the magnetic member along the circumferential direction thereby multipolariy mag- 
netizing the magnetic member in the circumferential direction. 

[0022] The magnetization yoke thus holds the magnetic member and magnetizes the same so that the magnetic flux 
passes through the magnetic member, whereby magnetization strength can be increased similarly to that obtained by 
one-shot magnetization. Further, the magnetic member is magnetized every magnetic pole, whereby a magnetization 
30 pitch error can be reduced similarly to that obtained in surface layer magnetization so far as indexing accuracy of a 
spindle can be attained. 

[0023] Preferably, the aforementioned method of manufacturing a magnetic encoder makes magnetization conditions 
variable in N pole magnetization and S pole magnetization of the peripheral surface of the magnetic member 1 . 
[0024] Thus, N and S poles can be controlled to reach substantially identical magnetization strength by varying the 
35 magnetization conditions. 

[0025] Preferably, the aforementioned method of manufacturing a magnetic encoder varies the value of a current 
fed to a coll wound on the magnetization yoke with the N pole magnetization and the S pole magnetization. 
[0026] Thus, the magnetization strength can be controlled with the value of the current. 

[0027] Preferably, the aforementioned method of manufacturing a magnetic encoder varies the number of turns of 
40 a coll wound on the magnetization yoke with the N pole magnetization and the S pole magnetization. 
[0028] Thus, the magnetization strength can be controlled with the number of turns of the coil. 
[0029] The foregoing and other objects, features, aspects and advantages of the present Invention will become more 
apparent from the following detailed description of the present Invention when taken in conjunction with the accompa- 
nying drawings. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0030] 

50 Fig. 1 is a plan view schematically showing the structure of a magnetic encoder according to an embodiment of 

the present Invention; 

Fig. 2 is a schematic sectional view taken along the line 11-11 in Fig. 1; 

Fig. 3 is a partial plan view showing an area AO in Fig. 1 in an enlarged manner; 

Figs. 4A and 48 are diagrams for illustrating magnetization strength distribution with reference to a unifonn mag- 
55 netization pitch; 

Figs. 5A and 5B are diagrams for Illustrating magnetization strength distribution with reference to a non-unifonn 
magnetization pitch; 

Figs. 6A and 68 are a front elevational view an a side elevational view showing a magnetization step In a method 
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of manufacturing the magnetic encoder according to the embodiment of the present invention; 
Fig. 7 illustrates an area A1 in Fig. 6B in an enlarged manner; 

Fig. 8 illustrates the relation between surface magnetization strength and pole widths in the magnetic encoder 
according to the embodiment; 

Fig. 9 Is a schematic sectional view showing a first example of the magnetic encoder according to the embodiment 
of the present invention applied to a wheel bearing; 

Fig. 10 Is a partial sectional view showing an area A2 in Fig. 9 in an enlarged manner; 

Fig. 1 1 Is a schematic sectional view showing a second example of the magnetic encoder according to the em- 
bodiment of the present Invention applied to a wheel bearing; 
Fig. 12 Is a partial sectional view showing an area A3 In Fig. 11 In an enlarged manner; 
Fig. 13 is a schematic sectional view showing a third example of the magnetic encoder according to the embodiment 
of the present invention applied to a wheel bearing; 

Fig. 14 is a partial sectional view showing an area A4 in Fig. 13 in an enlarged manner; 
Fig. 15 Is a schematic sectional view showing a fourth example of the magnetic encoder according to the embod- 
iment of the present Invention applied to a wheel bearing; 

Fig. 16 Is a partial sectional view showing an area A5 In Fig. 15 in an enlarged manner; 

Fig. 1 7 is a diagram for Illustrating one-shot magnetization In a conventional method of manufacturing a magnetic 

encoder; and 

Fig. 1 8 Is a diagram for illustrating surface layer magnetization In another conventional method of manufacturing 
a magnetic encoder. 

DESCRIPTION OF THE PREFERRED EMBODIIVIENTS 

[0031] An embodiment of the present invention is now described with reference to the drawings. 

[0032] Mainly referring to Figs. 1 and 2, a magnetic encoder 3 according to this embodiment has a magnetic member 

1 and a metal ring 2 forming an annular member. The magnetic member 1 , circumferentially arranged on the metal 

ring 2, is an-anged on the outer peripheral surface of the metal ring 2 according to this embodiment. 

[0033] Mainly referring to Fig. 3, the magnetic member 1 has the so-called multipolarly magnetized structure in which 

N and S poles are alternately magnetized in the circumferential direction. 

[0034] This magnetic member 1 has a magnetization pitch error of not more than 3 % and surface magnetization 

strength of at least 30 mT/mm per unit magnetic pole. 

[0035] The magnetization pitch en^or is given by the following equation: 



n represents the number of magnetic poles (an N pole and an 

S pole form a single magnetic pole), 

Pi represents each magnetization pitch and 

P represents an average magnetization pitch. 

[0036] The magnetization pftch error is obtained from magnetization strength distribution measured with a Hail sen- 
sor, for example. When measuring the magnetization strength of the magnetic member 1 shown in Fig. 1 with a Hall 
sensor, plus and minus rectangular digital signals are obtained with reference to a certain constant magnetization level 
as shown in Fig. 4B with respect to surface magnetization strength distribution having a wavefomi shown in Fig. 4A, 
for example. In the digital signals, each pair of N and S poles are regarded as a single magnetic pole for obtaining the 

number n of magnetic poles, pitches P^, Pg Pp of the respective poles and an average magnetization pitch and 

calculating the magnetization pitch error on the basis of the above equation. 

[0037] When the magnetic poles are magnetized at regular pitches (P^= P2= ... = P^) on the circumference of the 
magnetic member 1 shown in Fig. 1 as shown in Figs. 4A and 48, the magnetization pitch error is zero. However, the 
magnetization strength is dispersed in practice as shown in Figs. 5A and 58, and hence it follows that the magnetization 
pitches are dispersed to result In a magnetic pitch error. 
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[0038] The surface magnetization strength on the surface (the outer peripheral surface) of the magnetic member 1 
shown in Fig. 1 is magnetic flux density with a sensor air gap of substantially 0 mm. This surface magnetization strength 
is measured in a state approaching a gauss meter to the surface of the magnetic member 1 , for example. The gauss 
meter employing a Hall device as a sensor obtains an analog electric signal proportionate to the magnetization strength, 
converts the output and displays the magnetization strength (magnetic flux density). 

[0039] Then, surface magnetization strength per unit magnetic pole Is a value obtained by dividing a maximum sur- 
face magnetization strength in one magnetic pole by the magnetic pole width. 

[0040] A method of manufacturing the magnetic encoder 3 according to this embodiment is now described. 
[0041] Referring to Figs. 6A, 6B and 7, a magnetization yol<e 11 having exciting coils 12 wound thereon is fixed to 
hold the magnetic encoder 3 from the inner peripheral side and the outer peripheral side thereof, i.e., to hold both of 
the magnetic member 1 and the metal ring 2. The magnetic encoder 3 is mounted on a spindle (not shown) exhibiting 
small rotational run-out and having excellent indexing accuracy, and so set that outer diameter run-out of the magnet- 
ized surface Is minimized. 

[0042] The magnetic encoder 3 is rotated at a speed of several 1 0 rpm in this state while a pulse-shaped current is 
fed to the exciting coils 12 In synchronization with angular displacement for magnetizing the magnetic encoder 3 at 
least once. Thus, the magnetic encoder3 having the multipolarly magnetized magnetic member 1 can be manufactured. 
[0043] in this magnetization, a magnetic flux passes through the magnetic member 1 as shown by arrow in Fig. 7, 
and hence magnetization strength of the magnetic member 1 can be increased. When the magnetic encoder 3 is set 
on a spindle of indexing accuracy having radial run-out of several |im and a number of division at least 1 000 times the 
number of magnetic poles, it is obvious that the magnetization pitch error Is about ±0.1 %, I.e., not more than 3 %. 
[0044] Fig. 8 shows the relation between pole widths and the surface magnetization strength of the magnetic encoder 
3 manufactured by the aforementioned method. It Is understood from Fig. 8 that the surface magnetization strength of 
the magnetic encoders obtained by the aforementioned method is higher than that in the surface magnetization shown 
In Fig. 1 8 and that surface magnetization strength of at least 30 mT/mm can be attained in tenns of each pole width. 
[0045] Table 1 shows results obtained by measuring magnetization pitch errors and magnetization strength values 
of the magnetic encoder 3 manufactured by the aforementioned method, the magnetic encoder 103 manufactured by 
the one-shot magnetization shown In Fig. 17 and the magnetic encoder 203 manufactured by the surface layer mag- 
netization shown in Fig. 18. 

[0046] In each of the magnetic encoders 3, 1 03 and 203, the outer diameter of the magnetized surface is (^30 mm, 
the number of magnetized poles Is 32 pairs (pole width: 1.5 mm), the magnetic member 1 Is prepared from a rubber 
magnet, the metal ring 2 Is prepared from a magnetic material, and a measured air gap is substantially zero. 
[0047] The condition that air gap is almost zero means that measurement Is perfonned with the tip of gauss meter 
probe being In contact with magnetic member 1 and that a distance from the hall element In gauss meter probe to 
magnetic member 1 is about 0.21 mm. 



Table 1 



Comparison of Magnetization 


Magnetization Method Magnetization Method 


Magnetization Pitch Error 


Magnetization Strength 


N Pole 


S Pole 


One-Shot Magnetization 


±3.5% 


77mT 


49mT 


Index 


Surface Layer Magnetization 


±1 .0% 


35mT 


35mT 


Magnetization 


Holding Method 


±1.0% 


77mT 


70mT 



[0048] It is understood from Table 1 that the magnetic encoder 3 obtained by the method (holding method) according 
to this embodiment has magnetization strength similar to that of the magnetic encoder 1 03 obtained by one-shot mag- 
netization and a magnetization pitch error similar to that of the magnetic encoder 203 obtained by surface layer mag- 
netization. 

[0049] The material for the magnetized magnetic member 1 may be a rubber magnet or a plastic magnet. The material 
for the metal ring 2 is preferably prepared from a magnetic material. When the metal ring 2 consists of a magnetic 
material, the number of apparent gaps In magnetization is reduced and the magnetization strength can be increased. 
A magnetic material (iron, for example) exhibits high permeability of at least 1000 with reference to penneabillty of a 
non-magnetic material or air. When the metal ring 2 is prepared from a magnetic material, therefore, a magnetic flux 
resulting from magnetization passes through the magnetic member 1 without suffering a loss through the metal ring 2 
so that the magnetization strength of the magnetic member 1 can be increased. 

[0050] In the surface layer magnetization shown in Fig. 18, N and S poles are simultaneously fomied and exhibit 
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substantially Identical magnetization strength. In the method according to this embodiment, however, the N and S poles 
may not necessarily have the same strength. In this case, the N and S poles can conceivably be set to substantially 
identical magnetization strength by controlling a magnetization condition (the value of the cun^ent fed to the exciting 
coils 12 or the number of turns of the exciting coils 12) for magnetizing the N and S poles. 

5 [0051 ] The structure of the magnetization yoke 1 1 according to this embodiment is simpler than that of the magnet- 
ization yoke 111 in the one-shot magnetization shown in Fig. 17. As to the magnetization yoke 111 in the one-shot 
magnetization shown in Fig. 17, molds must be manufactured at regular pitches by the number of magnetic poles for 
arranging the exciting coils 1 1 2, and the cost for reducing the magnetization pitch error is increased. On the other hand, 
the magnetization yoke 11 according to this embodiment requires no such high manufacturing accuracy and hence 

10 the initial cost (the cost for manufacturing the magnetization yoke 11) is advantageously reduced. 

[0052] In the magnetization method according to this embodiment, a magnetic encoder having an arbitrary magnet- 
ization width can be manufactured by varying magnetization timing in a software manner while leaving the magneti- 
zation yoke 11 intact. When inputting the number of magnetic poles in a magnetization apparatus employed in this 
embodiment, a pulse-shaped magnetization current corresponding to the number of the magnetic poles flows to the 

15 exciting coils 12 during single rotation, thereby deciding synchronization of the magnetization current from the rotational 
frequency and the number of the magnetic poles of the magnetic encoder 3. 

[0053] Various structures of wheel bearings to which the magnetic encoders according to this embodiment Is applied 

are now described. 

[0054] A wheel bearing shown in Figs. 9 and 10 rotatably supports a rotating-side member such as a hub ring 25 
20 supporting a wheel (driving wheel) consisting of a wheel 28 and a tire 29 with respect to a fixed-side member such as 
a knuckle 26. This wheel bearing mainly has an Inner ring 21 , an outer ring 22, a rolling element 23, a holder 24 and 
a sealing apparatus 30 including the magnetic encoder 3. The inner ring 21 is engaged with the outer peripheral surface 
of the hub ring 25, and the outer ring 22 is engaged with the inner peripheral surface of the knuckle 26. The rolling 
element 23 is held by the holder 24 to be capable of rolling between the inner ring 21 and the outer ring 22. 
25 [0055] The magnetic encoder 3 is press-fitted with an outer diametral portion of an end of the inner ring 21 , while 
the magnetic member 1 multlpolarly magnetized in the circumferential direction Is closely opposed to a magnetb sensor 
5 fixed to the knuckle 26. 

[0056] A fixed disk 31 is press-fitted with an inner diametral portion of the outer ring 22, and a sealing member 32 
mounted on the fixed disk 31 is arranged to be capable of coming into sliding contact with the annular member 2. Thus, 
30 the magnetic encoder 3, the fixed disk 31 and the sealing member 32 fomi the sealing apparatus 30, and the magnetic 
encoder 3 also serves as a sealing slinger. The sealing apparatus 30 can prevent leakage of oil from the wheel bearing 
or penetration of foreign matter or moisture from outside the bearing. 

[0057] Awheel bearing shown in Figs. 11 and 12, rotatably supporting a wheel (driving wheel) similariy to that shown 
in Figs. 9 and 10, mainly has an inner ring 21, an outer ring 22, a rolling element 23, a holder 24 and the magnetic 
35 encoder 3. In particular, the magnetic encoder 3 is press-fitted in an outer diametral portion of the inner ring 21 to be 
located between two bearings. A magnetic sensor 5 is arranged between the two bearings to be closely opposed to 
the magnetic member 1 of the magnetic encoder 3. 

[0058] The remaining structure of this wheel bearing Is substantially identical to that shown in Figs. 9 and 10, and 
hence members identical to those of the wheel bearing shown in Figs. 9 and 10 are denoted by the same reference 

40 numerals, and redundant description Is not repeated. 

[0059] A wheel bearing shown in Figs. 13 and 14, rotatably supporting a wheel (coupled driving wheel), mainly has 
an inner ring 21, an outer ring 22 integrated with a hub ring 25, a rolling element 23, a holder 24 and the magnetic 
encoders. In particular, the magnetic encoders Is press-fitted with the outer periphery of the hub ring 25. A magnetic 
sensor 5 is mounted on a fixed-side member to be closely opposed to the magnetic member 1 of the magnetic encoder 

45 3. In this wheel bearing, the outer ring 22 is on the side of a rotating member and the inner ring 21 is on the side of a 
fixed member. 

[0060] A wheel bearing shown in Figs. 15 and 1 6, rotatably supporting a wheel (coupled driving wheel), mainly has 
an inner ring 21 , an outer ring 22 integrated with a knuckle, a rolling element 23, a holder 24 and the magnetic encoder 
3. In particular, the magnetic encoder 3 is press-fitted with an outer diametral portion of an end of the inner ring 21 . A 
50 magnetic sensor 5 is arranged on a fixed member to be closely opposed to the magnetic member 1 of the magnetic 
encoder 3. In this wheel bearing, the inner ring 21 is on the side of a rotating member, and the outer ring 22 is on the 
side of tiie fixed member. 

[0061] In each of the aforementioned four types of wheel bearings, the inner ring 21 may be separate from or Inte- 
grated with the hub ring 25. The outer ring 22 may be separate from or integrated with a knuckle 26. 
55 [0062] A sealing slinger used for the wheel bearing is preferably manufactured by press-molding a fen^ite-based 
stainless steel plate of SUS430 or the like since a magnetic substance Increases magnetk; flux density as a back metal 
and has preservability. 

[0063] Although the present invention has been described and illustrated In detail. It Is clearly understood that the 
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same is by way of illustration and example only and Is not to be taken by way of limitation, the spirit and scope of the 
present invention being limited only by the terms of the appended claims. 

[0064] In the magnetic encoder according to the present invention, as hereinabove described, the magnetization 
pitch en^or can be reduced below 3 % similarly to that obtained in the surface layer magnetization white the surface 
5 magnetization strength can be increased to at least 30 ml/mm similarly to that obtained In the one-shot magnetization. 
Therefore, the magnetic encoder according to the present invention can detect a rotational frequency or the like with 
higher accuracy. 

[0065] The wheel bearing according to the present invention, having the aforementioned magnetic encoder, can 
detect the speed of rotation of a wheel with high accuracy. 
10 [0066] In the method of manufacturing a magnetic encoder according to the present invention, the magnetization 
yoke holds and magnetizes the magnetic member so that the magnetic flux passes through the magnetic member, 
whereby magnetization strength can be increased to a level similar to that obtained in the one-shot magnetization. 
Further, each magnetic pole is magnetized and hence surface magnetization strength can be reduced to a level similar 
to that obtained in the surface layer magnetization so far as indexing accuracy of a spindle is attained. 

15 

Claims 

1 . A magnetic encoder comprising an annular member (2) and a magnetic member (1 ) circumferential ly provided on 
20 said annular member (2) and multipolariy magnetized in the circumferential direction, wherein 

a magnetization pitch error of said magnetic member (1) is not more than 3 % and surface magnetization 
strength per unit magnetk: pole is at least 30 mT/mm. 

2. The magnetic encoder according to claim 1 , wherein said annular member (2) consists of a magnetic substance 
25 and said magnetic member (1 ) consists of an elastomer mixed with magnetic powder. 

3. A wheel bearing rotatably supporting a wheel (28, 29), 

having a rotating member (25) provided with said magnetic encoder (3) according to claim 1, wherein said 
rotating member (25) is so arranged that said magnetic encoder (3) Is closely opposed to a magnetic sensor (5) 
30 for detecting the speed of rotation of said wheel (28,29). 

4. The wheel bearing according to claim 3, having a fixed member (26) rotatably supporting said rotating member 
(25), wherein said magnetic encoder (3) fomns a sealing apparatus sealing an annular space between said rotating 
member (26) and said fixed member (26). 

35 

5. The wheel bearing according to claim 4, wherein said sealing apparatus has a sealing member (32) mounted on 
said fixed member (26) to be capable of coming into sliding contact with said annular member (2) of said magnetic 
encoder (3). 

40 6. A method of manufacturing a magnetic encoder circumferentially providing a magnetic member (1 ) on an annular 
member (2) and magnetizing said magnetic member, 

arranging a magnetization yoke (11) passing a magnetic flux for magnetizing said magnetic member (1) to 
hold said magnetic member (1 ) and said annular member (2) so that said magnetic flux passes through and mag- 
netizes said magnetic member (1 ) in the portion held by said magnetization yoke (1 1 ) for successively magnetizing 

45 said magnetic member (1 ) along the circumferential direction thereby multipolariy magnetizing said magnetic mem- 

ber (1) in the circumferential direction. 

7. The method of manufacturing a magnetic encoder according to claim 6, making magnetization conditions variable 
in N pole magnetization and S pole magnetization of the peripheral surface of said magnetic member (1 ). 

so 

8. The method of manufacturing a magnetic encoder according to claim 7, varying the value of a current fed to a coil 
(12) wound on said magnetization yoke (11) with said N pole magnetization and said S pole magnetization. 

9. The method of manufacturing a magnetic encoder according to claim 7, varying the number of turns of a coil (12) 
55 wound on said magnetization yoke (1 1 ) with said N pole magnetization and said S pole magnetization. 
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FIG.4A 
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FIG. 6 A 
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FIG. 7 
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FIG.9 
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FIG. 1 1 
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FIG. 12 
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FIG. 14 
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FIG. 15 
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FIG. 17 
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